Seventeen patients with urinary diversions present for between 10 and 17 years were examined endoscopically. The region of the anastomosis was successfully biopsied in 13 cases. Biopsy specimens were examined both histologically and cytologically. Urine was aspirated from the conduits under sterile conditions and sent for qualification of bacterial flora. Histology revealed a variable degree of villous atrophy, mucosal metaplasia, crypt hyperplasia and in one case, antral type gland metaplasia. The finding of hyperplasia was corroborated by flow cytometry which demonstrated a high percentage of cells in G2 and metaphase. The majority ofcases showed a colonic type of bacterial colonization and mucin histochemistry demonstrated a colonic type of mucin.
Introduction
The first case of carcinoma complicating a urinary diversion was described some 50 years ago'. Since then more than 50 cases of ureterosigmoid carcinomas have been reported''. In more recent times the ileal conduit has become the common choice for urinary diversion and ileum is increasingly used in cystoplasties.
Three cases of neoplasia complicating ileal conduits have now been reported; one adenocarcinoma", one adenocarcinoid" and one adenomatous polyp", Bricker first advocated the ileal conduit in 1960. After 29 years, perhaps we should reconsider the carcinogenic potential of small bowel when chronically exposed to a urinary stream.
The multipotentiality of urothelium is well recognized". It may be argued that tumours at ureteroileal anastomoses arise from areas of transitional epithelium, which have undergone metaplasia to an enteric type, rather than primarily from ileal epithelium 7 • This model may be supported by reports of adenocarcinoma arising in the presence of cystitis glandularis", Changes suggestive of metaplasia at the ureteroileal anastomosis of longstanding ileal conduits, if demonstrated, would support this view.
Patients and methods A prospective study was planned in which 17 patients with longstanding ileal conduits (greater than 10 years) were assessed endoscopically, with a flexible cystoscope. Cup biopsies were taken close to the anastomosis and examined both histologically and cytologically.
Cell suspensions were prepared from the biopsy material and stained with flurochrome propidium iodide. The cells were examined on an EPIC C flow cytometer and histograms representing DNA content obtained.
The specimens were also stained for mucins using freshly prepared high iron diamine alcian blue. Aspirates of urine were taken for bacteriological examination.
Results
Seventeen patients were biopsied, three attempts were unsuccessful due to technical problems. No macroscopic changes were encountered at the time of endoscopy.
Histology
Varying degrees of villous atrophy were observed, from partial to total. Chronic inflammatory cells were observed in the lamina propria. Crypt hyperplasia was noted in the presence of an increased population of goblet cells. Frank metaplasia was demonstrated in just one biopsy (Figure 1 ), to a pyloric type antral gland. There was no evidence of dysplasia. The glycocalyx in longstanding conduits demonstrated substitution of the normally blue-staining sialomucin by brown-staining sulphomucin, more commonly seen in colonic mucosa. This was seen in 12 of the 14 cases.
Cytology DNA histograms obtained by flow cytometry showed a sustained pattern of an increased proportion of cells in G2 and mitosis ( Figure 2 ). This was taken to represent a hyperplastic state, complementing the histological findings of crypt hyperplasia.
Bacteriology
The type of bacteria isolated are displayed ( Table 1 ). The predominance of Escherichia coli and Streptococcus faecalis is immediately obvious, the former being present in 85% of cases and the latter in 63%.
Other species which notably occur with a frequency of 50% are Streptococcus uiridans, Staphylococcus epidermidis and Bacteroides species. These organisms are more in keeping with a colonic flora.
Discussion
The histological features of longstanding ileal conduits are well recognized. Deane and Woodhouse" reported a degree of villous atrophy associated with a chronic inflammatory infiltrate in all longstanding conduits. Of the 17 conduits reviewed in our series, 14 had been constructed for benign disease and three for malignant bladder tumours. No evidence of tumour was found in any of the conduits and there was only one convincing case of metaplasia. The environment of longstanding conduits is colonic in terms of mucosal appearance, sulphomucin substitution and bacterial flora. In all but two cases the normally abundant sialomucin was absent in the glycocalyx, replaced by sulphomucin usually found in colonic mucosa. It is important to stress the presence of Bacteroides species. Hill et al. l This should be remembered when treating urinary tract infections in ileal conduits and an agent such as metronidazole, which covers anaerobes, should be added.
Although no evidence of frank dysplasia was found, the environment is certainly hyperplastic as demonstrated by flow cytometry. We advocate that patients with longstanding ileal conduits should be followed up routinely in view of their malignant potential. Outpatient flexible endoscopyis a quick and simple technique which could be performed on an annual basis. In patients presenting with bleeding from the conduit, endoscopic examination is mandatory. Perhaps a note of caution should be added for those incorporating longstanding ileal conduits in ileocystoplasties whilst undiverting patients with benign disease.
